Objective: This study evaluated the DSM-5 severity specifiers for treatment-seeking groups of participants with anorexia nervosa (AN), the purging form of bulimia nervosa (BN), and binge-eating disorder (BED).
| I N T R O D U C T I O N
There is limited empirical research on whether the DSM-5 specifiers provide clinically meaningful information. In a treatment-seeking sample of individuals with AN, Machado and colleagues (Machado, Grilo, and Crosby, 2017) found that the severity groups did not differ on cross-sectional measures of eating pathology or frequency of binge eating or purging. In a non-clinical community sample, Grilo and colleagues (Grilo, Ivezaj, & White, 2015a) found modest differences in eating disorder pathology and depression between the extreme severity group for BN and the other severity groups, but effect sizes were small, offering modest evidence that the severity specifiers detect differences on cross-sectional measures of pathology. In a treatment-seeking sample receiving cognitive behavioral therapy (CBT), the severity groups differed significantly on abstinence from compensatory behaviors at the conclusion of a course of treatment, with abstinence being less likely with increase in severity (Dakanalis et al., 2016) . Although the DSM-5 severity classification system has not been directly compared to alternative classification systems proposed for BN, research has found that individuals who report multiple methods of purging versus only one method exhibit greater eating disorder pathology, anxiety, selfinjurious behavior, and suicide attempts (Eddy et al., 2009; Edler, Haedt, & Keel, 2007; Favaro & Santonastaso, 1996) .
Grilo and colleagues also examined DSM-5 severity specifiers in a non-clinical community sample of individuals with BED and found that those in the moderate severity category reported higher levels of eating disorder pathology compared to those in the mild category, with small effect sizes (Grilo, Ivezaj, & White, 2015c) . These groups did not differ significantly on severity of depression. However, using an alternative classification scheme, they found that individuals reporting overvaluation of shape and weight had significantly greater levels of eating disorder pathology and depression than individuals without overvaluation of shape and weight (Grilo et al., 2015c) . Effect sizes for these analyses were considerably larger than those reported when comparing the DSM-5 severity specifier groups, and the authors concluded that overvaluation of shape and weight may provide a more clinically meaningful measure of severity (Grilo et al., 2015c) . In a clinical sample with BED, Grilo and colleagues found that those in the severe/extreme group reported a higher level of eating disorder pathology compared to the mild and moderate groups, and the severe/extreme and moderate groups reported higher levels of depression than those in the mild Group (Grilo et al., 2015b) . The BED groups categorized based on overvaluation of shape and weight, however, exhibited more pronounced statistically significant differences reflecting moderate-to-large effect sizes on these measures (Grilo et al., 2015b) . Dakanalis and colleagues (Dakanalis, Colmegna, Riva, & Clerici, 2017) found that the DSM 5 severity groups differed significantly on abstinence from binge eating at the conclusion of a course of treatment with CBT, with abstinence being less likely with increase in severity. Though not a direct examination of the DSM severity specifiers, Wilson and Sysko (2009) It is useful to examine meaningful markers of severity within the diagnostic groups of AN, BN, and BED. There has also been enthusiasm within the field for considering transdiagnostic approaches to classification and treatment of the eating disorders. Restrictive eating, binge eating, compensatory behaviors, and overvaluation of shape and weight are just some of the cognitive and behavioral features which may be present in varying forms across AN, BN, and BED, and crossover between these diagnoses is fairly common (Castellini et al., 2011) . Therefore, examining a potential severity classification scheme that can be implemented transdiagnostically across AN, BN, and BED is also indicated. Some have suggested that the "core pathology" across many of the eating disorders is the overvaluation of shape and weight and this construct is commonly assessed during the course of diagnosis of AN, BN, and BED (Fairburn, Cooper, & Shafran, 2003) . Given the commonalities between AN, BN, and BED, the utility of a transdiagnostic severity classification scheme, the importance of overvaluation of shape and weight across AN, BN, and BED and the promising results in examining this as an alternative severity classification scheme in BED (Grilo et al., 2015a (Grilo et al., , 2015b , we believe further exploration of overvaluation of shape and weight as a transdiagnostic alternative severity classification scheme is warranted.
The aim of the present study was to examine measures of eating disorder pathology and impairment, depression, self-esteem, and health status across the newly developed DSM severity specifiers among treatment-seeking participants with AN, the purging form of BN, or BED. As noted above, one purpose of the DSM 5 severity specifiers is GIANINI ET AL.
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to discriminate groups based upon intensity of eating disorder psychopathology, as well as functional impairment. We hypothesized that severity of pathology and impairment would vary in a monotonically increasing manner across the severity categories. Additional aims were to test other existing severity classifications, specifically single vs. multiple purging methods as an alternative severity specifier scheme for BN and overvaluation of shape and weight as an alternative severity specifier scheme for BED. We hypothesized that those with BN who engage in multiple purging methods versus a single purging method and those with BED who overvalue shape and weight compared to those without overvaluation of shape and weight would report greater levels of pathology and impairment. Finally, we sought to examine overvaluation of shape and weight as a potential transdiagnostic severity classification scheme across the three diagnoses, predicting that those who overvalue shape and weight would report greater levels of pathology and impairment compared to those without overvaluation of shape and weight. 
| Procedures
Participants provided basic demographic information and height and weight were measured in-person. All diagnoses were made via the Eating Disorder Examination (described below) and/or Structured Clinical Interview for DSM-IV (First, Spitzer, Gibbon, & Williams, 2007) .
The Eating Disorder Examination (EDE) is a semi-structured investigator-based interview assessing frequency and severity of cognitions and behaviors found in eating disorders (Cooper & Fairburn, 1987 (Berg, Peterson, Frazier, & Crow, 2012 (Fairburn & Beglin, 1994) . The EDE-Q has adequate test-retest reliability (Peterson et al., 2007; Reas, Grilo, & Masheb, 2006) and good convergence with the EDE (Grilo, Masheb, & Wilson, 2001a , Grilo, Masheb, & Wilson, 2001b Mond, Hay, Rodgers, Owen, & Beumont, 2004; Wilfley, Schwartz, Spurrell, & Fairburn, 1997 ). In the current analyses, the EDE-Q was used to calculate the four subscale scores and the overvaluation classification scheme in the study group with BN. The EDE-Q was available for participants from both the NYSPI and McLean sites.
The Clinical Impairment Scale (CIA) is a 16-item self-report scale measuring psychosocial impairment due to an eating disorder (Bohn et al., 2008) . The CIA has demonstrated good test-retest reliability, and construct and discriminant validity in samples with AN and BN (Bohn et al., 2008 ). In the current study, the CIA was administered to participants with AN and BN.
The Beck Depression Inventory (BDI) assessed depressive symptoms and was available for study groups with AN, BN, and BED (Beck, Ward, & Mendelson, 1961) . The BDI has strong psychometric properties, including good internal consistency and concurrent validity (Beck, Steer, & Carbin, 1988) . The Rosenberg Self-Esteem Scale (RSES) is a well-established and widely-used measure of global self-esteem in which higher scores reflect higher self-esteem (Rosenberg, 1965) . The RSES was available for a subset of participants with BN and BED. The RSES has demonstrated good test-retest reliability and internal consistency (Schmitt & Allik, 2005) .
The MOS SF-36 is a 36-item self-report measure of health-related quality of life (Ware & Sherbourne, 1992) . The MOS SF-36 scoring yields two component scores: a Physical Health t-score, and a Mental Health t-score. The Physical Health t-score provides information about physical functioning, role limitations due to physical health problems, and bodily pain. For example, a question used to calculate this score is "Does your health now limit you in climbing several flights of stairs?," which is rated on a 3-point scale from 1: Limited A Lot, to 3: Not Limited At All. The Mental Health t-score provides information about social and emotional functioning and includes questions such as "How much of the time during the past 4 weeks have you felt so down in the dumps that nothing could cheer you up?," rated on a 6-point scale from 1: All Of The Time, to 6: None Of The Time. The MOS-36 has demonstrated good internal consistency and concurrent validity (Jenkinson, Wright, & Coulter, 1994) . The MOS SF-36 was available for participants with AN and BED. . For BN, the severity specifiers are based on frequency of inappropriate compensatory behaviors (e.g., self-induced vomiting), which was based on the EDE interview assessment. The phrasing of the EDE questions assessing fasting and exercise preclude our ability to determine whether these behaviors are compensatory or aimed only at decreasing weight and shape in general and therefore severity specifiers in the current analyses are based on frequency of compensatory self-induced vomiting, laxative, and diuretic use. Severity categories are: mild: 1-3 weekly episodes, moderate: 4-7 weekly episodes, severe: 8-13 weekly episodes, extreme: 14 or more weekly episodes.
| Severity groups using DSM-5 specifiers
The EDE assesses the number of purging episodes per month, and thus we assigned participants to the severity categories by dividing this monthly total by four. For BED the severity specifiers are based on binge episode frequency, which was captured on the EDE. Severity groups are as follows: mild: 1-3 weekly episodes, moderate: 4-7 weekly episodes, severe 8-13 weekly episodes, extreme: 14 or more weekly episodes. The EDE assesses the number of binge episodes per month, and thus we assigned participants to the severity categories by dividing this monthly total by four.
| Severity groups for BN based on number of purging methods
The "single method" group was composed of participants who reported use of only one method of purging (e.g., self-induced vomiting, laxatives, or diuretics) in the previous 3 months, while the "multiple method" group was composed of participants who reported using more than one method of purging in the previous 3 months (Edler et al., 2007) .
2.5 | Severity groups based on overvaluation of shape and weight: For BED and transdiagnostically Consistent with prior research, for the AN and BED groups overvaluation of shape and weight was operationalized using two items from the EDE, and for the BN group the two corresponding items from the EDE-Q were used (Grilo et al., 2008; Ojserkis, Sysko, Goldfein, & Devlin, 2012) : "Over the past 4 weeks, has your shape been important in influencing how you feel about (judge, think, evaluate) yourself as a person?" and "Over the past 4 weeks, has your weight been important in influencing how you feel about (judge, think, evaluate) yourself as a person?" Both items are rated from 0 to 6, with 0 indicating "no importance" and 6 indicating "supreme importance." The overvaluation of shape and weight group consisted of participants who rated either of these items at or above the clinical cutoff score of 4 (moderate importance).
| Statistical analyses
We conducted analysis of variance (ANOVA) with post hoc Tukey tests to examine pairwise differences between severity groups for demographic variables. We also conducted v 2 tests (v 2 ) to examine differences across severity groups for categorical demographic variables. To test our hypothesis that that severity of pathology and impairment would vary in a monotonic, increasing manner across the severity categories we conducted one-way ANOVA with linear contrast weights. To examine the alternative classification scheme using number of methods of purging in BN, two ANCOVAs were conducted with the DSM-5 severity specifier categories and purging frequency as covariates. We examined the alternative classification scheme using overvaluation of shape and weight in BED and then again transdiagnostically. In BED, two ANCOVAs were done, with the DSM-5 severity specifier categories and binge frequency as covariates, respectively. In examining the transdiagnostic scheme, two ANCOVAs were done, first with diagnosis and BMI as covariates and then adding DSM 5 severity category as an additional covariate. When exploring the transdiagnostic classification scheme, we included results only for measures that were present in at least two of the three diagnostic groups. Partial h 2 was calculated as a measure of effect size, representing the proportion of variance in the dependent measure that was accounted for by the severity group classification, and effect sizes were classified as follows, small: 0.02, medium: 0.13, large: 0.26 (Cohen, 2013) . All tests were two-tailed and an alpha of .05 was used as the threshold for statistical significance. Given the small number of participants classified as mild, the mild and moderate groups were combined for further analyses. (1, n 5 93) 5 0.01, p 5.945, Cramer's V5 .007. Table 3 summarizes descriptive statistics and severity analyses for participants with BN comparing the purging method groups. The multiple purging methods group had scores reflecting significantly greater severity of eating disorder-related impairment, general eating pathology, and eating and weight concerns, than the single purging method group, though all effect sizes were in the small range. Furthermore, the majority of effect sizes did not change meaningfully after including the DSM-5 severity categories and purging frequency as covariates.
| R E S U L T S

| Binge-eating disorder: DSM-5 severity categories
In this group of 343 participants with BED, 157 (45.8%) were classified as mild, 142 (41.4%) as moderate, 27 (7.9%) as severe, and 17 (5%) as extreme. Given the small number of participants classified as severe and extreme, these groups were combined for further analyses. Table 2 Table 4 summarizes descriptive statistics and severity analyses for participants with BED comparing the overvaluation groups. The overvaluation group had scores reflecting significantly greater severity than the group without overvaluation on all but one of eight variables. Effect sizes were in the large range for the Shape and Weight Concerns subscales of the EDE, and in the small range for the other five variables.
Furthermore, the majority of effect sizes did not change meaningfully after including the DSM-5 severity categories and binge frequency as covariates. Note. BDI 5 Beck Depression Inventory, CIA 5 Clinical Impairment Assessment, EDE-Q 5 Eating Disorder Examination-Questionnaire, RSES 5 Rosenberg Self-Esteem Scale. F ratios: df ranged from (1,47) to (1,88) for ANOVAs, and from (1,46) to (1,87) for ANCOVAs adjusting for purging frequency and for purging severity. a Site also entered as a covariate.
*p < .05, **p < .01, ***p < .001.
| Transdiagnostic severity: Overvaluation of shape and weight groups
The overvaluation groups differed significantly by diagnosis, v Concerns subscales of the EDE, the medium range for the CIA, and in the small range for the other 5 significant variables. Furthermore, the majority of effect sizes did not change meaningfully after including the DSM-5 severity categories as covariates.
| DISCUSSION
The current study is among the first to assess the validity and utility of the recently proposed DSM-5 measures of severity across multiple eating disorder diagnoses. In addition, it examined a range of psychological and clinical outcomes and also examined existing proposed alternative severity classification schemes for the purging form of BN and BED, and a potential transdiagnostic severity classification scheme.
Ideally, a measure of severity would provide an index not only of the intensity of defining psychopathological features of the illness, but also of the level of functional impairment and the need for treatment services. The latter, for example, is likely to be of interest to patients, clinicians, and insurance providers. Our findings suggest that the DSM-5 severity ratings for AN may provide information about both aspects of severity; BMI is a direct measure of the low body weight required by Criterion A, and also was related to indicators of need for greater services, such as number of hospitalizations, which is consistent with other literature finding that low BMI predicted poor long-term outcomes and mortality in AN (Button, Chadalavada, & Palmer, 2010; L€ owe et al., 2001; Misra et al., 2003) . The DSM-5 severity measures for BN and BED are based on frequency of purging and binging, respectively-defining behavioral characteristics of these disorders. Our findings for the DSM-5 severity specifiers for the purging form of BN and BED suggest that they also show some statistically significant associations with cross-sectional measures of psychopathology, replicating results found in other samples (Grilo et al., 2015a (Grilo et al., , 2015b (Grilo et al., , 2015c .
However, existing proposed alternative severity classifications for BN (based upon number of purging methods) and BED (based on overvaluation of shape and weight) had more robust patterns of statistically significant associations with cross-sectional measures of psychopathology than the DSM-5 severity specifiers. The transdiagnostic overvaluation classification scheme also showed a more robust pattern of associations between measures of pathology than the DSM-5 severity classification system, though it is notable that only a very small proportion of the AN and BN groups did not endorse overvaluation of shape and weight, and in our current sample we only had one assessment given across all 3 diagnoses (BDI), thus reducing the utility and applicability of this classification system. It is also important to acknowledge these alternative classification schemes are dichotomous in nature, thus making their comparison to a dimensional classification scheme, such as the DSM-5 categories, somewhat limited.
Furthermore, effect sizes were generally in the small range among the significant results, including those found in examining alternative classification schemes, and a potential transdiagnostic classification scheme. DSM 5 notes that clinicians have discretion to alter the severity specifier classification for a patient based upon functional impairment, need for supervision, and intensity of symptoms. In the current analyses, we based severity specifier classification solely on BMI, purging, and binge eating frequency, and were not able to include potential clinician-judged alterations to these categorizations. It is therefore possible that the DSM 5 severity specifiers may have greater ability to predict symptom severity and other cross-sectional measures of pathology and impairment when clinical judgment is incorporated. It is also possible that the severity specifiers may have greater utility predicting other outcomes, such as prognosis, treatment response, and medical complications, which were not assessed in the current sample. Thus, future research will be needed to fully determine the clinical utility of these classification schemes.
Future research, in addition to replicating these findings, should include other potential validators, especially those related to course of illness, functional impairment, and treatment outcomes. Notably, in the current study self-reported psychological and physical impairment were compared among the different severity specifier groups; however, objective assessments of physical symptoms and medical conditions were not available. Therefore, we cannot determine whether the current severity specifier system might have utility in distinguishing groups based upon objectively-measured medical impairment. Given that the eating disorders, in general, and AN, in particular, are known to be associated with substantial medical morbidity, this is an important area for future study.
Additionally, the number of participants with AN or BN in the current study groups might have limited our ability to detect small group differences. Very few participants with BN were categorized as "mild,"
and very few participants with BED were categorized as "extreme,"
thus limiting power to detect significant differences between all groups.
In future samples, more equal distribution of individuals across severity groups will be important. At the same time, that there were relatively few people in some of these severity groups provides valuable information about the frequency with which individuals in the various severity specifier groups are seen in a treatment-seeking clinical facility. In both the BN and BED study groups, more severe groups tended to be more ethnically diverse, though this difference was only significant in the BED group. These differences may be due to a true effect, such that individuals of color are more likely to have more severe eating disorder presentations, or it is possible that it may be due to treatment-seeking bias, such that in ethnically diverse groups, more severe pathology is needed for treatment-seeking to occur. Future research with larger samples will be needed to see if this finding is replicated.
In the current study, we did not assess severity in non-treatment seeking individuals and all participants with AN sought out and received inpatient treatment, suggesting that this study group was likely more impaired than a group composed of both inpatients and outpatients. All participants with BED were obese and sought out and received outpatient treatment, and the BN group included a mix of participants receiving inpatient, outpatient, and residential care; therefore, it is possible that DSM-5 severity categorization could have been confounded by level of care. Additionally, the BN group was comprised of individuals who endorsed binge eating and compensatory behaviors at a frequency of at least 2 times per week, and as a result does not capture the full spectrum of individuals who would meet for a DSM-5 BN diagnosis. Due to limitations of the assessment measures used, we
were not able to included excessive exercise as one of the compensatory behaviors to derive the DSM 5 severity categories. Future research examining the severity specifiers among non-treatment seeking samples, across levels of care, across weight categories, including excessive exercise as a compensatory behavior, and incorporating individuals with a lower frequency of compensatory behaviors would further illuminate the validity and utility of this classification scheme.
In addition to more thorough exploration of the utility of the existing severity specifiers, continued examination of the utility of alternative approaches to severity classification, such as single vs. multiple methods of purging in BN and overvaluation of shape and weight in BED are important. Further exploration of a transdiagnostic severity classification system such as overvaluation of shape and weight may be fruitful, and it may also be useful to develop a measure that can demonstrate more discrimination within eating disorder groups. As noted above, there are many cognitive and behavioral similarities across AN, BN, and BED, as well as crossover between these diagnoses over time, suggesting that a transdiagnostic approach to severity criteria may be warranted. In the current study groups we had limited overlap of measures between the diagnoses thus limiting our ability to fully test overvaluation of shape and weight as a transdiagnostic classification scheme across the diagnoses. Given that overvaluation of shape and weight has been proposed as a common "core pathology" across several eating disorder diagnoses, and our preliminary results with a limited transdiagnostic sample demonstrated that those who endorsed overvaluation tended to also report greater severity of many crosssectional measures of psychopathology, it may be a useful lens through which to continue to examine disorder severity (Fairburn et al., 2003) .
Continued work is needed to examine how to most effectively operationalize severity in the eating disorders.
